Neurospora tryptophan synthase. Characterization of the pyridoxal phosphate binding site.
Tryptophan synthase, which catalyzes the final step of tryptophan biosynthesis, is a multifunctional protein that requires pyridoxal phosphate for two of its three distinct enzyme activities. Tryptophan synthase from Neurospora crassa, a homodimer of two 75-kDa subunits, was shown to bind 1 mol of pyridoxal phosphate/mol of subunit with a calculated dissociation constant for pyridoxal phosphate of 1.1 microM. The spectral properties of the holoenzyme, apoenzyme, and reconstituted holoenzyme were characterized and compared to those previously established for the heterotetrameric (alpha 2 beta 2) enzyme from Escherichia coli. The Schiff base formed between pyridoxal phosphate and the enzyme was readily reduced by sodium borohydride, but not sodium cyanoborohydride. The active site residue that binds pyridoxal phosphate, labeled by reduction of the Schiff base with tritium-labeled sodium borohydride, was determined to be lysine by high performance liquid chromatography analysis of the protein hydrolysate. A 5400-dalton peptide containing the reduced pyridoxal phosphate moiety was generated by cyanogen bromide treatment, purified and sequenced. The sequence is 85% homologous with the corresponding sequence obtained for yeast tryptophan synthase (Zalkin, H., and Yanofsky, C. (1982) J. Biol. Chem. 257, 1491-1500); the lysine derivatized by pyridoxal phosphate is located at the same relative position as that in the yeast and E. coli enzymes.